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TITLE 

"METHOD AND APPARATUS FOR LAYING A PIPELINE** 



ggggg TMERfTBT PTTOM OF THE INVENTION 

5 The present invention relates to a method and apparatus for in s tallatio n of offshore 



E 



offshore 



OF THE INVENTION 




transportation of hydrocarbon 



10 ofishore location generally involves the use of specialised pipe laying barges to lay 
the pipe segments on die ocean bed. 



A o 



111 II Ml |) I 



method for laying the pipeline involves the use of pipe laying barges 



carrying short lengths of pipe, for example 12 metres, which are welded end to end 
along the length of the pipeline on the pipe laying barge. This method requires the 
barges to be specially equipped, to both carry the pipe segments and weld and lay the 



segments, 

It is common for such pipe laying barges to require crews of around 200 people of 



varying technical expertise to cany out the operation. It is typical for such operations 
to be able to lay around 1 to 2 kilometres of pipeline per day at a cost (based on 
20 current figures) of around 0.3 to 0.5 million USD per day. 

The current invention relates to a method of installing oflshore pipeline which does 



not require the use of the above mentioned specialised pipe laying barges, thus 
reducing the cost of pipe laying operations, and which allows a longer length of 
pipeline to be installed per day. 
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la accordance with one aspect of die E 



SUMMARY OF THE INVENTION 

there is provided a method for 



inv 












laying an underwater pipeline 
5 constructing lengths of pipeline by 



comprising the steps of : 

wise connection of a plurality of pipe 



• mil" 



segments; 

securing bend restriction means to said lengths of pipeline the t 
being arranged to prevent the lengths of pipeline from bending by more than a 



predetermined maximum amount; 
10 securing flotation means to the lengths of p: 
held adjacent the surface of the ocean; 



■ 4" 



such that the lengths of pipeline are 



towing the lengths of pipeline to the desired location; and 

connecting each length of pipeline to an adjacent length of pipeline and altering the 
buoyancy of the flotation means or releasing the flotation means from each. length of 
1 5 pipeline so that the length of pipeline sinks to the ocean floor. 

► 

In accordance with another aspect of the present invention there is provided apparatus 
for laying an underwater pipeline comprising: 

bend restriction means arranged to be secured to lengths of pipeline formed by 
endwise connection of a plurality of pipe segments, the bend restriction means being 



arranged to prevent the lengths of pipeline from bending by mote than a 

* 

predetermined maximum amount; and 

flotation means arranged to be secured to the lengths of pipeline such that the lengths 



of pipeline are held adjacent the surface of the ocean; 



, iaess29mamu>mmmm>d 
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wherein the flotation means are releasable from the length of pipeline or may have 
their buoyancy altered such that the lengths of pipeline may be towed to a desired 
location and sunk to the ocean floor hy release of the flotation means or altering the 
buoyancy of the flotation means. 



The present invention will now be described, by way of example, with reference to 
the accompanying drawings, in which: 
10 Figure 1 is a side view of a length of pipeline prepared for laying according to the 
praent invention; 

Figure 2 is a side view of the bend restriction means of Figure 1; 

Figure 3 is a side view of a segment of the bend restriction means of Figure 1 ; 

Figure 4 is a side view of a length of pipeline prepared for laying according to an 
1 5 alternative embodiment of the present invention; 

Figure 5 is a side view of the bend restriction means of Figure 4; 

Figure 6a is a side view of a segment of the bend restriction means of Figure 4; 

Figure 6b is a side view of an alternative embodiment of a segment of the bend 

restriction means of Figure 4; 
20 Figure 6c is a side view of a further alternative embodiment of a segment of the bend 

restriction means of Figure 4; 

Figure 7a is a side view of pipeline location means for use with the method of the 
present invention; 

Figure 7b is a top view of the pipeline location means of Figure 7a; 



DESCRIPTION OF T 



DRAWINGS 





t 

4 

Figure 8 is a side view of the pipeline of Figure 3 during laying of a length of 
pipeline; 

Figure 9 is a side view of the connection of adjacent length* of pipeline; and 
Figure 10 is a side view of the release of the bend restriction means. 

5 

DESCRIPTION OF T*re INVKNTXON 

Referring to the Figures, there is shown a method of and apparatus for laying an 
underwater pipeline 10 comprising a plurality of pipe segments 12. The pipe segments 
12 are endwise connected onshore by a known means, such as welding, to form one or 

10 mare lengths of pipeline 14. The lengths of pipeline 14 are fabricated in the total 
length desired for the pipeline 1 0 or in multiples of a length that would, in total, toon 
the desired length of the pipeline 10. For example, the lengths of pipeline 14 may be 
hi the order of 5 to 10 kilometres. The-use of such lengths of pipeline 14 would allow 
large sections of the pipeline 1 0 to be installed in a single operation. 

15 Following construction of each of the lengths of pipeline 14, abend restriction means 

♦ 

1$ is secured along the length of pipeline 14. The bend restriction means 16 
comprises a plurality of endwise connected bend restricts* segments 1 8. Figures 2 and 
3 show an embodiment of the bend restrictor segments 18 and the bend restriction 

■ • 

means 16 shown in Figure 1- The bend restrictor segments 18 each comprise a 
20 cylindrical element 20 having longitudinally opposed hemispherical ends 22. Bach 
cylindrical element 20 is secured to adjacent cylindrical elements 20 by a flexible 
elongate member 24, such as a chain or cable, connecting between points located 
centrally on the hemispherical ends 22. 
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bear 24 and the dimensions of the cylindrical 



II 1-1 III* 



The length of each flexible el o ngate 
elements 20 are arranged so that when a cylindrical dement 20 is such that the 

it 20 has moved from "being coaxial with the 



longitudinal axis of the cylindrical elemen 
longitudinal axis of a connected cylindrical element 20 by a predetermined angle, the 

ends 22 of those connected cylindrical elements 20 come against each 



n «4 



movement* By setting the maximum angle allowed between 



r preventing 

the longitudinal axes of die adjacent cylindrical elements 20 for cylindrical elements 
20 of known length, the bend restriction means 1 6 will only bend to a limited degree, 
as shown in Figure 3* The bend restriction means Id, when secured along the length 
10 of pipeline 14 would thereby prevent excessive bending of the length of pipeline 14 



and would allow flie setting of a minimum bend radius for the length of pipeline 14. 
As shown in Figure 1 , the bend restriction means 1 6 is arranged adj acent the length of 

jcted along the length by connections between each bend 



pipeline 12 and 



L41 ll-JI 



length of pipdim 



restricted seg 

15 TT*e method and apparatus for laying the pipeline 10 also involves die use of flotation 

12 along die length. In the 



means 26 attached to the length 
shown in Figure 1, the flotation means 26 comprises a plurality of flotation modules 

ected to a respective bend restrictor segment 



Villi I 



28, each flotation module 28 being 
18, The flotation means 26 is arranged such that the length of pipeline 14 will float 
20 adjacent the surface of the ocean. The length of pipeline 14 can then he secured to a 

red to the desired location. It Is noted that the 



suitable pull barge or tug boat 29 ai 
pull barge ox tug boat 29 required will not need to he of the specialised type 
conventionally used in pipe laying operations, thereby saving costs. 
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Figure 4 shows an alternative embodiment of the invention as shown in Figure 1. In 
this embodiment, the bend restriction means 16 comprises bend restrictor segments 18 
as shown in Figures 6a, 6b and 6c. The bend restrictor segments 18 are secured by 
flexible elongate members. 24 and function to restrict bending of the lengths of 
5 pipeline 14 generally as described previously. While the bend restrictor segments 18 

* 

do not have the hemispherical ends 22 of the bend restrictor segments 18 shown in 
Figures 2 and 3, the longitudinally opposed ends 31 perform the same function. The 

■ 

bend restrictor segments 18 each comprise a frame 30 supporting an internal flotation 
module 32. The frame 30 comprises a cylinder or a prism having a cross section of 

10 any suitable shape. For example, the frame 30 of Figure 5b comprises a hexagonal 
prism and the frame 30 of Figure 5c comprises a rectangular prism. Hie flotation 
modules 32 are located inside the frame 30 along the longitudinal axis of die bend 
restrictor segment 18. Each of the bend restrictor segments 13 is connected to 
adjacent bend restrictor segments IS by flexible elongate members 24 connected 

1 5 between the adjacent ends of the flotation modules 32. hi this embodiment, separate 
flotation modules are therefore not required 

The lengths of pipeline 14 are towed to the desired location which will preferably 
have been prior marked based on surveys of the ocean floor. Markers 34 ate shown in 
Figures 7a and 7b may be used to mark the location of the desired route of the 
20 pipeline 10. 

As shown in Figure 8, using the embodiment of the invention shown in Figure 1, the 
length of pipeline 14 is then laid by simply disconnecting the flotation modules 28 
from the bend restriction means 16, thereby allowing the length of pipeline 14 to sink 
to the ocean floor. The bend restriction means 16 prevents excessive bending of the 





length of pipeline 14 both during the towing operation and a$ the length of pipeline 
14 sinks to the ocean floor, thus preventing damage. Alternatively, using the 
embodiment in Figure 4, the buoyancy of the flotation modules 28 may be altered by 
filling with sea water to allow the length of pipeline 14 to sink to the ocean floor. 
Once on the ocean floor, the bend restriction means 16 is removed from each length 
of pipeline 14 with me exception of a portion of the bend restriction means 16 
adjacent the ends of the length of pipeline 14. The ends of adjacent lengths of pipeline 
14 arc then raised to the surfece, as shown in Figure 9, by a davit lift and connected in 
a known manner. The portions of the bend restriction means 16 adjacent the ends of 
the lengths of pipeline 1 4 prevents damage to the lengths of pipeline 14 during me tie- 
in operation. 

The connected lengths of pipeline 14 are then placed back on the ocean floor and the 
portions of the bend restriction means 16 adjacent the ends of the length of pipeline 
14 are removed. The bend restriction means 16may be released from the lengths of 
pipeline 14 by any suitable means, such as a snatch block or a diver assisted 

operation. 

Modifications and variations as would be apparent to a skffled addressee are deemed 
to be within the scope of the present invention. 
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CLAIMS 



1 . A method for laying an underwater pipeline comprising the steps of : 



ructing lengths of pipeline by endwise connect* 



segments; 

S securing bend restriction means to said lengths of pipeline, the bend restriction means 
being arranged to prevent the lengths of pipeline fiom bending by more than a 



predetermined maximum amount; 

securing flotation means to the lengths of pipeHne such that the lengths of pipeline are 
held adjacent the surface of the ocean; 
10 towing the lengths of pipeline to the desired location; and 

lectins each length of pipeline to an adjacent length of pipeline and altering the 



lr tin 1 



buoyancy of the flotation means or releasing the flotation means fiom each lenglh of 
pipeline so that the length of pipeline sinks to the ocean floor. 
2. A method for laying an underwater pipeline in accordance with claim 1, wherein 
15 the bend restriction means comprises a plurality of bend restrictar segments, each 
bend restnctor segment being connected to adjacent bend restnctor segments by a 
flexible elongate member, the method mchiding the steps of securing each bend 
t segment to the length of pipeline, along the lenglh pipeline. 

in accordance with claim 2, wherein 







V 







20 the flotation means comprises a plurality of flotation modules connected in series, the 
method including the steps of securing each of the flotation modules to a respective 



d restricted segment 
4, A method for laying an underwater pi; 
to 3, including Uie step of removing the bend restriction means from each of die 



in accordance with any one of claims 1 
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the ocean floor. 

5. A method for laying an underwater pipeline in accordance with Claim 4, including 



the ocean floor. 

6. A method of laying an underwater pipeline in accordance with Claim 5, including 



lowered to the ocean floor. 

7. A method for laying an underwater pipeline in accordance with any one of claims 1 
to 6, wherein altering the buoyancy of the flotation means comprises at least partially 
filling the flotation means with sea water. 
15 8. A method for laying an underwater pipeline in accordance with any one of claims 
1 to 7 including die step of placing a plurality of floating markers secured to locations 
on the ocean floor along the proposed route of the underwater pipeline. 
9, Apparatus for laying an underwater pipeline comprising: 

bend restriction means arranged to be secured to lengths of pipeline formed by 
20 endwise connection of a plurality of pipe segments, the bend restriction means being 
arranged to prevent the lengths of pipeline from bending by more than a 
predetermined maximum amount; and 

flotation means arranged to be secured to the lengths of pipeline such that the lengths 
of pipeline are held adjacent the surface of the ocean; 






10 



wherein the flotation means are releasable firom the length of pipeline ot may have 



their buoyancy altered such that the lengths of pipeline may be towed to a desired 
location and sunk to the ocean floor by release of the flotation mrans or altering the 
buoyancy of the flotation means. 
S 10, Apparatus for laying an underwater pipeline in accordance with claim 9, wherein 
me bend restriction means comprises a plurality of bend restrictor segments connected 



in series, each bend restrictor segment being connected to adjacent bend restrictor 



run 



segments by a flexible elongate member, the length of the flexible elongate member 

being arranged such that the bend 



and the dimensions of the bend iestrictor segi 
10 restriction means will bend to no more than a predetermined min i mum bend radius. 

11, Apparatus for laying an underwater pipeline in accordance with claim 10, Wherein 
the flotation means comprises a plurality of flotation modules connected in series, 



each flotation module being connected to a respective bend Testrictor segment. 

12, Apparatus for laying an underwater pipeline in accordance -with claim 10 or 1 1 



15 wherein each of the bend restrictor segments comprises a solid cylindrical element 
having longitudinally opposed hemispherical ends, the flexible elongate members 
being connected between adjacent cylindrical elements at points located centrally on 
adjacent hemispherical ends. 

13. Apparatus for laying an underwater pipeline in accordance with claim 10 or 11, 
20 wherein each of the bend iestrictor segments comprises a frame having one of the 

flotation modules mounted within. 

14, Apparatus for laying an underwater pipeline in accordance with claim 13, 



wherein the ftame is constructed as a cylinder or prism and the flotation module is 
located along a central longitudinal axis of the frame. 
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1 5. Apparatus for laying an underwater pipeline in accordance with, claim 1 4, wherein 
the flexible elongate members are connected between adjacent ends of the flotation 
modules of adjacent bend restrictor seg ments . 

16. Apparatus for laying an underwater pipeline substantially as hereinbefore 
5 described with reference to the accompanying drawings. 

17. A method of laying an underwater pipeline substantially as hereinbefore 
described with reference to the accompanying drawings. 
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ABSTRACT 

A method and apparatus far laying as underwater pipeline. The method includes the 
steps of Cttnstrocting lengths of pipeline by endwise connection of a plurality of pipe 
segments and securing bend restriction means along flie length of said lengths of 
pipeline. The bend restriction means is arranged to prevent the lengths of pipeline 
fiom bending by more than a predetermined Trmxfmnm amount. Flotation means are 
secured to tibe lengths of pipeline such that the lengths of pipeline are held adjacent 
the surface of the ocean and the lengths of pipeline are towed to the desired location. 
Each length of pipeline is connected to an adjacent length of pipeline and the flotation 
means are released fiam each length, of pipeline so that the length of pipeline sinks to 
the ocean floor. 
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